The expressions of the internal forces of the webs under the vertical loads of the simply supported beam type trusses with vertical and horizontal webs and without vertical webs are studied through the mathematical formula method. The variations of internal forces under different angles and spacings of the webs are simulated. The law of the optimal arrangement of the webs of the parallel-string simple-beam truss is obtained: under the condition that the rigidity of the rod is allowed, the form of no vertical web-type truss and reducing the span distance and inclination of the side span are advisable, which can save materials and reduce the weight as well. This method can be applied to the calculation of internal forces for arbitrary loads and truss forms.
Introduction
The domestic and foreign methods for calculating the internal force of a simple truss plane in statically determinate planes are mainly numerical solutions and graphical methods at present. To calculate the internal force using the numerical solution method, it is necessary to "truncate" the trusses and list the balance equations. Generally, the truncated rods can be obtained when they do not exceed 3 [1] . This method is widely used for calculating the internal forces of a simple truss, but it is very cumbersome to use for complex and multi-node trusses. In the design, the graphic method is usually used, but the designer must have certain experience and a more accurate drawing level in the drawing of interaction diagrams of internal forces. Liu Yuehua solved the internal forces of trusses by truss regarded as an ideal one, which is composed of the calculation sections between the left end and the right end arranged in series, The equation derived from the section method containing only one unknown based on the principle of the virtual work method, is used to calculate the internal force of a simple abdominal truss [5] .
Truss and Rod Parts Classification
Truss refers to a lattice-based lattice structure consisting of straight rods connected to each other at their ends. The simplest form of a simple abdominal truss is a triangle formed by three rods hinged to each other at the ends of the rods. Under the action of a load, the inherent shape of the truss is not changed except for a slight elastic deformation. Each time two poles are accessed, various types of stable trusses can be obtained. The truss joined by this method is called a simple abdominal truss. Among them, the corresponding nodes of the upper and lower chords, in addition to the oblique web members, also have a vertical web-joint truss called a vertical web truss; a diagonal web only truss is called a vertical web truss. In a truss, there is a vertical web between some of the joints, and the other truss without a vertical web is called a hybrid web truss.
The member in a truss between the two upper chords is called the upper chord, denoted as O, the member between lower chord nodes is referred to as U. Trusses with vertical rod is arranged in natural number sequence (0), 1, 2, 3, etc., while for trusses without a vertical rod, it is in order of arithmetic series (0), 1, 1.5, 2, 2.5, 3 etc. when the first rod is an ascending oblique web, of arithmetic series (0), 0.5, 1, 1.5, 2, 2.5 ect., when the first rod declines. In that case, when arranged sequentially from left to right in order of arithmetic progression, the internal force equation deducted by the section method can be simplified according to the sum formula of arithmetic series, as we all know
The ultimate expression of internal forces is simple and has wider applicability, which is capable to calculate any rod or node displacement of the truss.
Derivation of Series Formula for Internal Force
The internal force x O of upper chord in the X th inter-section: using the cross section method [6] , take the left side of section a-a as the spacer, the lower node as the mausoleum, then
The lower chord internal The corresponding internal force of a falling oblique rod is cos .
of ascending vertical abdominal rod in the X th inter-section: take the left part of section a-a as a separator [7] ,
The internal force of a falling vertical rod
is calculated through the same way.
The internal force of "个" vertical bar ox V and oblique rod ox V ′′ : take the separator above section a-a (see Figure 3) , 0 y = ∑ , then
, cos 
The Arrangement of Rods
The arrangement of the webs should be such that the truss structure is simple and the force is reasonable. As far as possible, the long rods are subjected to ten- 
Application of Series Formula Method in Arranging Truss Webs
Based on the calculation formula given above, the internal forces of the rods are changed with the inclination of the rods and the spacing between the webs, respectively, so that the angle between the webs and the vertical direction D is gradually reduced. In the midspan, it is 0, that is, the end of the abdominal rod is greater than the middle abdominal rod; The shape of the rod parallel trusses does not conform to the shape of the bending moment diagram, so the force is poor, that is, the internal force of the chord is not even and the internal force of the web is slightly larger. The web changes with inclination from 30˚ to 60˚, and the internal pressure decreases. The lateral spandrel tends to converge when the tilt angle approaches 60˚, while the internal force of the intermediate span web changes most sensitively around 60˚; At a certain angle, with the increase in the number of webs, the internal pressure also increases because the corresponding webs of the joints gradually move toward the span along the distance between the nodes, close to the force transmission path, and the internal force and spacing of the webs become Linear change. The For a parallel string truss without a vertical web, the ascending web is under pressure and falling, and the change is basically the same as that of a truss. The number of rods and the number of nodes in the vertical web-type truss system is also small. The two web members in the same node pull one pressure, and can well withstand the change load.
Conclusions
This paper discusses the variation of the internal force with the pitch angle and pitch of the truss system of the two kinds of truss systems with vertical and horizontal webs. In order to avoid the local bending moment of the inter-chord chords, the unit load is assumed to act on each of the upper and lower nodes. In order to simplify the calculation and facilitate the discussion, the simple-supported beam truss with parallel strings (left-wing rising right-side descending arrangement) as an example, the following results are given: 
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Because the intermediate cross-web rod is far from the force transmission path, in order to save material and reduce its own weight, the number of arranged cross-middle web members can be reduced; when the angle between the middle web member and the vertical direction is about 60˚, its internal force has little sensitivity to the angle. The force is stable, so it is possible to arrange the web about 60˚ near the middle position; the internal force of the web-span web increases with the tilt angle, and its sensitivity also gradually increases. Therefore, the web tilt angle can be reduced to about 30˚ at the side span. It is appropriate.
The corresponding webs of a particular node will reduce as the pitch between the nodes decreases, and the rod moves toward the side span or the mid-span, and the internal force received by the rod increases or decreases. However, from the point of view of the truss system, the magnitude of the internal force as a whole showed a downward trend. Therefore, when the webs are properly increased, external loads can be evenly distributed to the rods. In order to reduce the self-weight, a reasonable arrangement may be to reduce the gap between the spans and to increase the pitch between the webs.
The number of rods and the number of nodes in the vertical web-type truss system are also small. The two web members in the same node pull one pressure, and can well withstand the change load. Therefore, it is advisable to use a vertical truss-type truss when the stiffness of the member allows.
